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ENGINE-HOUSE PRACTICE, OR THE HANDLING OF 
LOCOMOTIVES AT TERMINALS TO SECURE 

CONTINUOUS OPERATION. 

BY MR. F. H. CLARK, OF CHICAGO, 
Member Am.Soc.M.E., GENERAL SUPERINTEXDENT OF MOTIVE POWER, 

CHICAGO, BURLINQTON AND QUINCY RAILWAY. 

This topic is so comprehensive as to  embrace nearly all features 
of engine-house practice. In  order to get the matter clearly before 
the Meeting, therefore, it may be desirable to describe briefly such 
features of design and equipment as are considered good practice 
in the United States. 

ARRANGEMENT OF LOCOMOTIVE TERMINALS. 

2. The engine-house and its appurtenances should be located, 
when possible, a t  a point near the yard or station where the 
engines are released or required, though the plan must usually be 
adjusted to meet existing conditions of topography or space. In 
Fig. 15 (page 874) is shown a plan which may serve as a basis of 
the Paper. It has no unusual features, but it may be considered a 
fair example of engine-house practice. Some space might be saved 
by the use of a different design of cinder pit, and considerable space 
by a different coaling station. Other modifications would naturally 
suggest themselves in considering the application of the pIan to any 
specific case. 

3. The approach to the engine-house provides two tracks for 
incoming engines, one on either side of the coaling station, and one 
track for outgoing engines ; though connections are provided by 
which the movement may be varied if necessary. 
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FIG. 15.--drram~eiizeitt of Locomotice Terminal. 
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876 RNGIXE-HOUSE PRACTICE. .Ti-I.y 1910. 

4. The coaling station indicated on the plan is of a design 
frequently employed in locations where space perniits. Fig. 16, 
Plate 47, shows its general construction, but with the tracks a t  
right angles with the centre line of the structure, instead of parallel 
to  it, as in Fig. 15. The coaling station illustrated is of 700 tons 
capacity. The coal is elevated in cars by means of a hoist which 
pulls the loaded cars up a 20 per cent. incline a t  a rate of about 
40 feet per minute. The coal is shovelled or dumped out of the 
car directly into bins or pockets, if breaking is unnecessary ; or on 
to a grating of breaker bars spaced 4 to 6 inches apart, through 
which the coal drops when broken. The station delivers coal to 
six tracks, five underneath and one at the end. The hoist may be 
operated by steam or gasolene engines, or by electric motors, 
motors being usually considered preferable where electric current 
is available. 

5. Another type of coaling station is shown in Fig. 17 (page 875). 
This station has an overhead storage capacity of 1,200 tons, and the 
construction is entirely of steel and concrete. The coal is hoisted 
in a pair of Holmen counterbalanced buckets, and distributed in 
the bin by means of a special automatic tramcar. The coal is 
received at one side of the bin and is delivered to five coaling tracks, 
four underneath the pocket and one adjacent. To facilitate the 
handling of cars of coal during the winter, three additional receiving 
hoppers are provided, so that coal frozen in the bottom of the cars 
may be removed without interrupting the main hoist. The coal is 
then transferred from the three hoppers to the main hoist for 
elevation to the overhead pocket. This plant is operated by 
electricity. 

6 .  Various other types of coaling plants are in successful use, 
the coal being elevated by belt conveyors or small bucket-conveyors, 
or handled by cranes of various types, with clam shell or similar 
buckets. The cost of operation ranges from 2 to 10 cents per 
ton, depending upon various factors. 

7. The sand-drying apparatus shown in Fig. 15 (page 874) is 
placed opposite the coaling station, though frequently a part of the 
coaling plant is used for that  purpose. One of the most common 
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JULY 1910. ENGINE-ROUSE PRACTICE. 877 

methods of drying sand is by coal stoves, which differ considerably 
in design. The moist sand is delivered from a hopper to a casing 
surrounding the stove, from which it escapes as it becomes dry. 
Some of the more modern sand-drying houses use exhaust or 
high-pressure steam from the power-house. After drying, the 
sand is usually hoisted by means of compressed air or by some 
form of conveyor to a storage bin, from which it is drawn by 
locomotives when needed. Rotary sand-dryers, in which sand is 
fed into an inclined tube through which a current of hot air passes, 

FIG. 19.--Half Section of E:hvation Cinder Pit. 

are not commonly used, but could no doubt be used to advantage 
if a considerable amount of sand were required. 

8. The water supply for locomotive use is usually stored in 
overhead tanks of various capacities. Fig. 18, Plate 47, shows two 
steel tanks of 100,000 gallons capacity which have been recently 
erected. The body of the tanks is unprotected from the cold, but 
the connection between tank and water mains is usually enclosed, 
as shown, in places where freezing is likely to occur. Standpipes 
or water cranes are so placed that water may be taken without 
backward movement. Ten-inch cranes are frequently found in 
modern installations. These will deliver 2,000 to 3,000 gallons of 
water per minute under usual conditions. 
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878 ENGINE-HOUSE PRACTICE. JULY 191 0. 

9. Cinders and clinkers from incoming engines are handled in 
various ways. An arrangement in common use which has proved 
very Satisfactory is shown in Fig. 19 (page 877). The contents of 
the ash-pan are dumped on a platform about 4 feet below the 
top of the rail, with a slight incline toward a depressed pit 
into which cars are run for loading. In Fig. 19 the rails are 
shown supported on wooden piles, the upper ends of which are 
surrounded by cast-iron pipes, with insulating material packed 
between the pipe and the pile. The use of concrete piers is 
considered preferable, where foundation conditions will permit. 
The cinders and clinkers removed from the ash-pan are wetted 
down and shovelled into an open coal car standing in the 
depressed pit. With engine tracks on each side of the pit, 
several engines may be accommodated a t  a time, and the plan 
affords considerable storage capacity, so that, with a pit of 
moderate length, a day force of shovellers is sufficient to take 
rare of the accumulation. 

10. In  some modern plants the slope from the outer rail 
delivers the refuse from the ash-pan into a concrete pit about 
8 feet in width and in depth, which is filled with water. In this 
case the material is removed by means of a travelling gantry crane 
with clam shell or similar buckets, and delivered to cars standing 
on the side of the pit opposite the engine. In other cases pits are 
provided between the rails, in which buckets are placed, and tlie 
buckets are lifted out and the contents deposited in open cars 
by a gantry or ordinary overhead electrically-driven crane with 
elevated runway. 

11. The engine-houses of the United States, usually being 
circular in form, require turntables for the delivery of engines to 
and from the house. A common length of table for new 
installations is 80 feet, though a great many shorter tables are 
still in service and working satisfactorily where the length of 
engines is not too great. Turntables are frequently moved by 
hand, though a more economical method, where a considerable 
number of engines are turned, is by tractors driven by gasolene 
engines or electric motors. Fig. 20, Plate 48, shows the application 
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of such a tractor to a turntable. The tractor has a heavy steel 
frame of triangular shape attached to the turntable by means of 
hinges a t  two points, the weight being balanced on the single 
tractor wheel travelling on the circular rail in the pit. On this 
frame are mounted the motor, gearing, bearings, shaft and brake, 
comprising the driving mechanism. Above the machinery and 
entirely covering it is mounted the operator’s cab, in which the 
operating mechanism is located. Electric motors are generally 
considered preferable where current can be provided uninterruptedly, 
and with such installations a collector device is applied to the 
turntable centre. This maintains a connection with the feeder 
line, which is brought underground to the centre of the pit, 
though, if the pit is subject to flooding, an overhead collector 
may be used. 

ENGINE-HOUSE. 
12. Fig. 21 (page 880) shows the part plan of an engine-house with 

thirty 100-foot stalls and an 80-foot turntable, on a circle having a 
maximum provision for forty-seven stalls, including inlet and outlet 
tracks. This plan shows fire-walls separating the house into three 
rooms of ten stalls each. The two centre stalls are provided with 
drop-pits, by means of which driving and truck wheels may be 
removed and replaced without jacking up the engine. The engines 
in this house are intended to be headed in and backed out. 

13. Reinforced-concrete framing is frequently employed, though 
the roofs are generally of wood and covered with tar and gravel. 
The use of exposed iron or steel in roof construction is generally 
avoided because of the rapid corrosion. The pits are connected a t  
the inner ends by a drain from which the water escapes through an 
outlet sewer emptying into a large catch-basin, or sump, where the 
sediment is deposited. 

14. The pits in this case are recessed for steam-pipes, though 
the use of fan blast for heating engine-houses is becoming more and 
more general, and it is usually found that better results are 
obtained by the use of vitrified tile ducts laid underground and 
discharged into the sides of the pits, than by the use of galvanized 
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pipes above ground, which generally need frequent renewal. An 
important advantage of the fan blast is that  it assists in ventilating 
the house, changing the air in from 8 to 30 minutes, as usua,lly 
installed and operated. 

The type 
which seems to be coming into favour, is conical in shape and 
is frequently made of wood, lined with sheet asbestos or similar 
material. Smoke-jacks are generally provided with dampers in 
houses where fan heat is used, and a space is sometimes left open 
around the jack for assisting in ventilation. 

16. The satisfactory lighting of engine-houses is a difficult 
problem. Oil, gas, and electricity are commonly used. Incandescent 
lamps do very well if kept clean, and have the advantage of 
portability, separate circuits being frequently provided for extension 
cords, so that light may be carried to  any point where it is needed. 

17. Floors of vitrified or paving brick, crowned sufficiently to 
drain to the pits, have been found very satisfactory. 

18. Drop-pits for the removal of driving and truck wheels are 
very convenient. They are frequently made to span three tracks 
and of width sufficient to take the largest wheel handled. The 
jacks used in these pits are generally mounted on carriages, running 
on rails laid in the pits, and they are usually operated by air or 
water, though screw-jacks are sometimes used. Hydraulic jacks 
are usually considered preferable to air jacks because of their more 
positive action. 

19. The shop facilities necessary at the engine-house depend 
upon the distance from large repair shops. Generally speaking, 
the tool equipment should be sufficient to take care of running 
repairs, though if the house is located ncar a repair shop some of 
the machinery that would otherwise be necessary may be dispensed 
with. There should also be a tool-room, conveniently located 
with respect to the machine-shop and engine-house, in which small 
tools of all kinds can be conveniently kept and withdrawn as 
required. The storehouse should be similarly located and should 
carry a sufficient amount of material to handle the repairs frequently 
necessary. 

15. There arc a great variety of smoke-jacks in use. 

Cranes are generally provided over drop-pits. 
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20. There is nothing of particular interest to be said about the 
power plant of the average engine-house. BoiIers, engines and 
other equipment may be of any type desired. It seems to be the 
custom to reckon about 10 boiler horse-power per stall, and on 
account of the common use of air-tools, a compressor capacity 
of about 20 cubic feet of free air per minute per stall is usually 
provided. 

21. Oil houses are generally of fireproof construction, with the 
oil stored in a separate room from the place of distribukion, whence 
it is drawn or pumped from tanks, as required. The oil is usually 
stored in tanks in the basement, the size and number of the tanks 
depending upon the amount and variety of oils used. Self- 
measuring pumps are extensively used in modern installations. 

22. In recent years there has been considerable demand for 
better and quicker methods of boiler washing, and as a result 
several systems have been introduced. One of the earlier 
arrangements consists of an open cistern of, perhaps, 100,000 
gitllons capacity, located near the engine-house. In this the steam 
blown off from locomotives is used for heating water to wash out 
the boiler, and in some cases also for heating fresh water with 
which to refill it. Recent installations are the National, which is 
of the open-heater type, in which the steam and water blown off 
are used for washing out and for heating fresh water ; and the 
Baymer system, which is of the enclosed-heater type and performs 
similar functions. Blowing-off, washing and filling connections are 
generally provided between alternate stalls in the engine-house. 

23. Locker rooms are generally provided for enginemen, and 
fitted with a sufficient number of expanded metal lockers t o  
accommodate their clothing and small tools. These are located in 
a building near the engine-house office. Lockers are also provided 
for shop men, and are frequently located inside the enginc-house 
on the walls of the buildmg. The lockers are generally made of 
sheet steel with openings for ventilation. At points where boarding 
and lodging houses are not conveniently accessible, bunkhouses are 
frequently provided for the accommodation of the enginemen. 
These are usually provided with toilet rooms, shower baths, etc. 
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THE ENGINE-HOUSE ORGANIZATION. 

24. The details of handling engines vary greatly on different 
roads. It seems to be generally customary, however, to have the 
engineer relieved a t  the coaling station by an ostler, though a t  
some plants inspection pits are encountered before the engine 
reaches the coaling station, and the engineer is relieved a t  those 
points. In  some cases also the cinder pits are reached before the 
coaling station, though it is generally considered better practice to 
have the cinder pits next to  the engine-house, so that if the fire is 
dumped the engine will have but a short distance to travel and 
encounter but little delay before reaching the house. The ostler, 
however, takes coal, water, and sand, and moves the engine to the 
turntable and thence across to the house. 

25. The engineer makes out a statement on arrival, commonly 
called a “ work report,” on which he indicates the condition of the 
engine and any work which he may know to be necessary. The 
engine usually receives an independent inspection, however, and 
notes are made of any work required which has escaped the 
attention of the engineer. The foreman, or his assistant, distributes 
the work and is responsible for its performance. 

26. Especially a t  large terminals, engines are frequently stored 
outside and do not enter the house except for boiler washing or 
heavy work of some kind. Switch engines, especially those that 
work night and day, are usually so handled. 

27. The organization varies with the requirements, but the 
engine-house and its plant are generally in charge of a foreman 
who has general supervision over the inside and outside operations. 
He reports t o  the master mechanic or general foreman, and attends 
to locomotive repairs and service, including the assignment of 
cnginelnen to  thcir runs. He usually Iias an assistant who attends 
t o  the distribution of work, including the supervision over such 
foremen of the various classes of work as may berequired. Efforts 
are usually made to keep the night work as low as is consistent 
with the prompt handling of engines coming in for service or 
repairs. 
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$ . 0.13 
. 0.08 
. 0.41 
, 0.26 
. 0.07 
. 0.87 
. 0.11 
. 0.10 
. 0.15 

38. The cost of service varies greatly a t  different points. Most 
roads do the greater part of their work at  the more centrally 
located engine-houses and comparatively little at outside points. 
This naturally causes a considerable difference in the cost of service, 
but in addition to this, various local conditions, such as the quality 
of boiler water available, the condition of track, the general 
condition of the power, and the available help and wage scales, have 
a considerable effect upon the cost of service. On one road with 
which the author is familiar, the cost of service per locomotive 
varies from 50 cents, or even less, at  outside points, to about $3 at 
one or two important central points where a considerable amount 
of heavy work is done. The average cost by months for all engines 
housed during the eight months from July 1909, to February 1910, 
ranged from $1.50 to  $1.73. These figures include service only. 
The average cost per engine for the 8 months is shown in the 
Table. 

AVE~IAGE I l % M l Z K l J  GOST O F  ENGINE-HOUSE SlCRVICli: PEB D A Y  

$ 
Firing-up . . . 0.16 
Engine-house labourers . 0.16 
Turning table. . . 0.04 
Clinkering . . . 0.24 
Supply men . . . 0.1% 
Coaling engines . . 0.10 
Sanding engines . . 0.11 
Watching engines . . 0.18 

Ostling . . . 
Calling . . . 
Wiping . . . 
Cleaning . . 
Headlight cleaning . 
Boiler washing . 
Tank washing . 
Flue cleaning . . 
Inspecting . . 
39. The cost of service rendered to freight engines on the 

same road during thc year ended 30th June 1909, was 8.4 cents 
per thousand ton-miles. 

The Paper is illustrated by Plates 47 and 48 and 4 Figs. in the 
letterpress. 

[The Discussion 0 1 2  this P a p r  ions r m b i n r d  1c;itli tlmt on the Papers 
by Mr. C. W. Paget, Mr. F. M. Whyte, Mr. W. Forsyth, and 
Mr. H, H. Vaughan, and coinrnenccs on page 904. J 
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